Introduction
if biodiversity conservation professionals can learn to frame their messages in a way that will resonate with policymaker audiences, they are more likely to see increased understanding and uptake of their messaging.
Internationally, a consensus is emerging on how to frame biodiversity communication effectively. Futerra Sustainability Communications released their Branding Biodiversity report in 2010 (Futerra 2010) , the findings of which were used as a basis for communications during the International Union for Conservation of Nature (IUCN)'s Biodiversity2010 campaign. Essentially, they found that, for a public audience, messages that invoked a love of nature were more effective than those emphasising the scale of loss of nature ('love not loss'). Monetary-based messages of 'need' were more important for policymaker audiences (Futerra 2010) . For both the public and policymakers, communications messages were enhanced by a call to action (Futerra 2010) . The Public Interest Research Centre (PIRC) in 2013 analysed the current frames used by environmental non-governmental organisations in the United Kingdom. This project likewise recommended avoiding messages of threat or loss and emphasising intrinsic values, such as enjoyment of nature (PIRC 2013) . Research into framing of biodiversity communications has largely been focussed on developed European countries, with little information existing on whether these frames remain relevant in developing countries in other parts of the world.
In South Africa, as in other developing countries, there remains a perceived conflict between biodiversity conservation and economic development. South Africa's most serious social issues, and the highest priorities for government, include economic development, job creation, poverty alleviation and service delivery (DEA & SANBI 2011; Reyers et al. 2010) . Despite progressive biodiversity legislation (such as the National Environmental Management: Biodiversity Act (10 of 2004)) and strong biodiversity policies in South Africa, poor communication leads to a perceived lack of integration between biodiversity and development that undermines the biodiversity sector's work within the broader social context. For example, long-term biodiversity objectives such as protected area expansion, may appear to conflict with the short-term priorities of economic development and job creation (Kepe et al. 2004; King & Pervalo 2010; Snyman 2014 ). This conflict is further exacerbated by the fact that messaging from the biodiversity sector is often an unplanned collection of varied communications frames and differing terminology that does little to present a consistent and clear message. Consequently, many of the sector's messages do not elicit the intended responses from decision makers. Particularly when lobbying government for policy changes and funding, communication from the biodiversity sector is often dismissed in favour of more pressing messages from other sectors (DEA & SANBI 2011) .
The South African National Biodiversity Institute (SANBI), in collaboration with the national Department of Environmental Affairs (DEA), embarked on a process to improve the effectiveness of its communications to target stakeholders. This process combined market research, stakeholder analysis and engagement to understand how aspects of biodiversity conservation could be better communicated to decision makers.
The result of this process informed the 'Making the case for biodiversity' communications strategy, that describes how the biodiversity sector should reframe its communications to achieve the desired response (DEA & SANBI 2011) . Experience such as this, generated within the conservation practice and policy arena, has seldom reached the academic literature (Veríssimo 2013) . Indeed, there is little information in the formal literature that describes the methods, findings or uptake of communications campaigns, even those that have formed the growing global consensus on how biodiversity communications should be framed (e.g. Futerra 2010 or PIRC 2013 . Therefore, the present paper serves to outline the methods taken in applying social marketing to biodiversity communications in South Africa, and to share the development of the 'Making the case for biodiversity' strategy, its key findings and preliminary implementation.
Research methods and design
The 'Making the case for biodiversity' process was conducted during 2011 and combined stakeholder analysis, market research, engagement and facilitated dialogue.
An initial consultation and desk research phase comprised facilitated discussions and in-depth interviews with individuals representing the biodiversity sector, and basic research on how biodiversity has been communicated in South Africa and internationally. Following this phase, eight concept messages were developed for further testing. The eight messages each expressed a single concept, simply worded for immediate understanding, and were designed to motivate action (Table 1) . Each message presented a different aspect of how biodiversity can be portrayed, and they are hence frames for biodiversity communications. Among the eight frames are several that appear consistently in global biodiversity communications (such as the message that biodiversity is our children's legacy), but also several that were developed using framing that is more locally relevant to a developing-world context (such as the message of biodiversity as a resource to the rural poor).
The process to test these communications frames began with an assessment of the relevant stakeholders that would form the target audience. A core focus group was assembled from SANBI and DEA staff and other advisors, who assessed a broad range of stakeholders based on their level of engagement in biodiversity issues and ability to influence decision making that influences biodiversity. This assessment helped to identify a potential target audience for biodiversity messaging that was primarily composed of different levels of government, parastatals, funding agencies and a few nongovernmental organisations with a policy focus. Given DEA and SANBI's mandate for developing biodiversity policy at a national level, the target audience was identified as those organisations with a high level of national influence. This is the audience that DEA and SANBI are often required to interact with to implement national biodiversity policy.
The selected target audience informed the selection of individuals who would participate in the development and testing of biodiversity messaging. In-depth interviews were conducted with 18 representatives of the target organisations, to test the effectiveness of the potential messages. After general discussion of the messages, participants were asked to rank the messages by placing them in a pyramid shape, with the most compelling message at the top, the next two in the second row, and three in the third row. Messages were scored based on the ranking received.
The messages that were most effective were then further discussed at a two-day interactive conference attended by representatives of government and non-governmental organisations. This formed the basis of an integrated communications strategy for the biodiversity sector, called 'Making the case for biodiversity in South Africa', which detailed how best to interact with the target audience.
Results
The target audience was identified as stakeholders that have a high level of influence, but whose core mandate or business is traditionally seen to conflict with the objectives of the biodiversity sector. Their interest in the biodiversity sector results from seeing it as a perceived risk to their business and operations. The main source of competition is land use (including terrestrial, freshwater and marine ecosystems), which is a primary resource for both economic development and biodiversity conservation. Social and economic sectors also compete for budget, personnel and legislative priority from government. These 'competitors' include production sectors such as mining, agriculture, transport, electricity generation and their respective regulatory government departments.
The market research highlighted a number of ongoing debates that raise questions regarding the compatibility between biodiversity and production sectors, the validity of a business case for biodiversity, and how biodiversity conservation is related to historical inequities. For this reason, it became clear that communications must show how biodiversity can be seen as supporting sustainable development (Cadman et al. 2010) and must highlight the links between environmental degradation, poverty, ecosystem services and jobs (Blignaut et al. 2008) .
Amongst wide-ranging responses to the communications frames tested, it became clear that the term 'biodiversity' and its link to economic development were poorly understood. In addition, biodiversity was often perceived as being associated with the wealthy or privileged, rather than the poor, and those in the biodiversity sector were thought to be out of touch with the everyday realities of a developmental state (DEA & SANBI 2011) . There is often little evidence to support biodiversity messages in comparison with competing claims from other sectors such as mining or agriculture, that promise economic development and jobs (DEA & SANBI 2011) . Furthermore, communication from the biodiversity sector is sometimes contradictory (e.g., differing opinions regarding 
Marketing message Descriptions
Children's legacy Every decision government makes, affects the future of biodiversity -a rich or impoverished natural world that we leave for our children and children's children. Nature has given us a world full of wealth -in the form of trees and water, fish and clean air, insects that pollinate and worms that aerate soil, plants that heal and connectedness with our traditions. But the more we take from this store of wealth, the less there is to nourish the next generation. By investing in nature, we take care of our families.
Climate change Climate change will have negative effects for our food and water supplies, our traditional medicines and eco-tourism. But good biodiversity management can slow down climate change and its impacts. Grasslands and forests store carbon for us, keeping it out of the atmosphere. Healthy rivers and wetlands reduce the repercussions of floods and droughts. Our natural wealth can help to save us from natural disasters.
Global leadership South Africa is a world leader in biodiversity. We are the third most biodiverse country in the world, with many global best practices.
As the world faces a global biodiversity crisis, South Africa can spearhead innovative solutions.
Health Healthy, thriving biodiversity is vital for a healthy population. For example, healthy rivers and wetlands will prevent the spread of water-borne diseases such as bilharzia, cholera and malaria. Our rich variety of flora and fauna provides natural medicines used by over 80% of our population. Biodiversity is the fabric of life, and it is the duty of government to ensure this natural infrastructure continues to deliver, for the benefit of all.
Humanity
As humans, we are part of the web of life. We need the sense of wonder and spiritual fulfillment that the natural world gives us. Our cultural diversity together with the diversity of Nature makes us unique and resilient.
As a society, we must value and reclaim our heritage and what the Earth has to offer us. Nature's ubuntu is all around us -and is part of us.
National asset Biodiversity is natural capital with immense economic significance for South Africa. Ecosystem services such as grazing and pollination underpin our agricultural industry. Estuaries provide nurseries for many of our fisheries, whilst wetlands naturally purify water -and our tourism industry relies on our natural infrastructure. The value of ecosystem services so far measured in South Africa is conservatively estimated at R73 billion per annum. Moreover, the Green Economy Summit predicted that the 'green economy' can generate 400 000 new jobs in this country within 5 years. Investing in natural capital, by giving a superior return on the investment, is investing in our country.
Practical solutions
Here are three things that government can do to protect and enhance our natural infrastructure. Ensure that biodiversity maps inform decisions about where development is located. Expand and manage our network of national parks and nature reserves. Seriously consider the return on investment, employment and climate change adaptation benefits of naturally restoring degraded ecosystems.
Rural economy Biodiversity is the natural capital of the rural poor. Without financial capital, the natural world still provides food and water, shelter, medicine and cultural bonding.
Trading biodiversity for short-term gains steals from the most marginalised in our society, their heritage and their future. Instead, we need to unleash the potential of biodiversity to develop rural economies.
the degree of compatibility between development and biodiversity). These perceptions need to be addressed by explicitly articulating the potential value of biodiversity to a developing society. The biodiversity sector needs a common, consistent narrative to change perceptions and replace confusion with clarity (DEA & SANBI 2011).
A particularly clear finding that emerged was the realisation that traditional biodiversity messaging based on 'fear of loss' was resulting in messaging fatigue and indifference amongst the target audience. Faced continuously with negative 'doomand-gloom' messages, stakeholders were increasingly apathetic towards messages of threat and loss, and despondent in their ability to take action. Instead, the results showed that the biodiversity sector should endeavour to express the positive values of biodiversity that can inspire target audiences to action. In particular, participants felt that biodiversity messages should always emphasise the contribution that biodiversity can make towards societal and development objectives. As a result, each of the eight draft marketing messages (Table 1) included a clear value proposition.
The tested messages elicited a range of positive and negative responses from the interviewed stakeholders (Table 2) . Strong appeal was associated with messages that were easy to understand, relevant to a developing economy and practical. Negative responses were evoked by messages with only a limited target audience, or that were vague or difficult to understand.
Ranking of the messages identified a clear winner (Figure 1) . Portraying biodiversity as a national asset was the message considered to have the most potential to influence decision making. The response received for this message included opinions that it was appealing, convincing and relevant in the context of a developing country (Table 2) . Developing countries have the opportunity to make sustainable biodiversity choices an important component of their development trajectory (Adenle et al. 2015) , ensuring that ecosystem services such as clean water and food security contribute to economic development and social upliftment. The message of biodiversity as a national asset frames biodiversity as resource that can be quantified.
Messages also receiving high scores were children's legacy and practical solutions (Figure 1 ). Identifying biodiversity as our children's legacy appeals to the emotions, while retaining a strong link to sustainability science. The idea of intergenerational equity, and looking after opportunities for future generations, is already often used for marketing biodiversity (PIRC 2013). Practical solutions appeals to stakeholders who prefer action to theory. This message encompasses a range of practical measures that are ultimately achievable. The three top messages are not mutually exclusive, as any practical action towards valuing biodiversity as a national asset is likely to be beneficial to future generations.
Discussion
A strong theme that emerged from the market research was that biodiversity knowledge and understanding were lower than expected. This research was conducted in 2011, coinciding with the development of the Aichi Biodiversity Targets, of which the first target recognises a global problem that low levels of biodiversity understanding result in undervaluation of biodiversity (CBD 2011 ). This finding is therefore consistent with low biodiversity awareness in other parts of the world. The biodiversity sector often forgets that others do not always understand its most commonly used terms (Saunders et al. 2006) . This process showed that even the term 'biodiversity' was not widely understood in South Africa, despite the fact that South Africa is a megadiverse country, with substantial natural resources and a well-established ecotourism sector that contributes significantly to the economy. The links between biodiversity and economic development were shown to be even less well understood. Tittensor et al. (2014) show that biodiversity understanding in developed countries is likely to improve by 2020, contributing towards meeting Aichi Biodiversity Target 1, but that indicators of global interest in biodiversity and international development financing for environmental education show non-significant declines. Therefore, in developing countries in particular, there is still a strong need for widespread, basic biodiversity CEPA to improve understanding about the values of biodiversity. This will be most effective if communication is simple, with clearly defined and widely adopted terminology. It has been shown that well-defined ecological concepts, such as 'ecosystem services', have been valuable in encouraging transdisciplinary interest in ecology (Reyers et al. 2010 ).
The three top messages (national asset, children's legacy and practical solutions) correspond well with three important communication frames that should be considered when marketing biodiversity. The overall values of biodiversity are best expressed by including aspects of economic, emotional and practical value in communications (Table 3) . A marketing campaign that targets aspects of each of these main frames towards appropriate audiences seems most likely to appeal to a wide number of stakeholders.
The idea of biodiversity as a national asset conveys its economic value (Table 3) . It is easy to link biodiversity to economic and social development when using this message. Amongst many others, examples of this message include ecosystem services such as grazing and pollination for agriculture, estuaries as nurseries for the fisheries industry, and wetlands as natural water purification systems. The more emphatic communication of links such as these will demonstrate that biodiversity is critical to industry.
This communication frame is likely to be particularly well suited to reaching a policymaker audience.
The monetary value of some ecosystem services has been estimated by widely varying measures (Le Maitre et al. 2007) . In South Africa, a preliminary, though widely quoted, national assessment of the worth of ecosystem services estimated that they added R73 billion to the economy, or 7% of GDP in 2008 terms (DEA 2012) . Values are likely to be higher than estimated as some factors, such as avoided loss of biodiversity (e.g. the value of reduced risk of natural disasters), are sometimes difficult to quantify. Although debatable, even the most conservative estimates attract the attention of decisionmakers within government and business. Employment opportunities arising from conserving and utilising biodiversity are as important as the pure monetary value (Blignaut et al. 2008; EDD 2011) . Proven financial benefits and job creation opportunities are able to gain attention and attract funding, particularly from government. Using the message of the economic value of biodiversity allows the biodiversity sector to compete with the messages from production sectors that offer employment and economic development. However, it also identifies the ways in which biodiversity may be relevant to industry, thus eliminating some of the perceived competition and creating opportunities for co-operation.
Not all of the value of biodiversity can be captured in purely economic terms; and there are those, usually in the biodiversity sector, who do not always agree with placing only a monetary value on Nature. It is important to emphasise that the concept of biodiversity as an asset is also compatible with other aesthetic, ethical and spiritual values of biodiversity. As others have cautioned (PIRC 2013), overstating the monetary value of nature can also oppose more meaningful, intrinsic values. Accordingly, biodiversity messaging should also emphasise alternative values for biodiversity, including the emotional, aesthetic, cultural, recreational, spiritual, symbolic, historical, ethical and other intrinsic values (Table 3) . Emotional values are best captured in the message that biodiversity is our children's legacy. By preserving the wealth of biodiversity, we are leaving a legacy for our families and future generations. Ultimately, encouraging people, especially children, from a young age, to care for biodiversity on an emotional level makes them more likely to respect and protect the natural world (Balmford & Cowling 2006; Schwartz 2006 ). This frame is appropriate for public audiences, and should be linked to general biodiversity CEPA. For more formal audiences, this message can be made less sentimental by consciously linking it to sustainability science. The primary messaging elements of the 'Making the case for biodiversity' communications strategy.
Message Winning concept for communication

Core focus of the message
Economic value National asset 'Have to' -these are rational messages of why it is important to manage and conserve biodiversity, because it contributes to national development goals such as job creation, poverty alleviation and rural development.
Emotional value Children's legacy 'Want to' -these are emotional messages that should inspire feeling and empathy, so that people want to manage and conserve biodiversity for the future of our children and country.
Practical value Practical solutions 'How to' -these are practical messages that should give people concrete actions that they can take to effect change. They should be easy to implement, with clear examples, to avoid the sense of being overwhelmed by the task.
Source: Adapted from SANBI 2014
Finally, economic and emotional values mean little unless they are supported by practical considerations. The message of practical solutions (Table 3) provides the distinct steps that can be taken to achieve biodiversity objectives. Practical guidelines and decision-making tools, such as biodiversity priority maps and management plans, provide simple and easy-to-understand guidance on what actions are needed to better manage biodiversity. Any communications message should include guidance on simple actions that can be taken to protect and enhance biodiversity. Practical solutions increase the likelihood that the target audience will act on the message (Schultz 2011 (Figure 2 ). This message is strong and simple, and makes the link to biodiversity benefits on economic, emotional and practical levels. As well as drawing strongly on the frame of biodiversity as a national asset, this core message also takes into account the international thinking and political context by utilising the United Nations Environmental Programme's definition of a 'green economy', as 'improved human well-being and social equity, while significantly reducing environmental risks and ecological scarcities' (UNEP 2011). It is also aligned with the notion that biodiversity can play a role in supporting economic development.
Policy uptake
The communications strategy was supplemented with an action framework (SANBI 2011a), detailing the channels through which the messages should be disseminated. The ideas of the 'Making the case for biodiversity' strategy were circulated amongst SANBI and DEA staff through several capacity-building workshops. These two organisations are leaders in the sector and are the most important role-players in applying the revised communication frames. Information was also shared with non-governmental organisations where possible. A toolkit was developed that indicated how to gather information, identify the target audience and present the information appropriately for that audience (SANBI 2011b) . A primary focus of the toolkit was advice on writing effective biodiversity case studies (SANBI 2011b) . Case studies are effective in strengthening the links between biodiversity and development. They offer narrative evidence that appeals to an audience on a personal level, while providing factual information and practical support for biodiversity initiatives. Case studies can be featured in local media to reach the public, or provided as a resource to targeted government departments. SANBI subsequently developed and distributed numerous case studies that followed the communication frames of the 'Making the case for biodiversity' strategy (SANBI 2015) .
The 'Making the case for biodiversity' strategy has been instrumental in influencing national policy. The strategy helped to influence the Green Economy Accord (part of South Africa's New Growth Path), which originally only covered aspects of climate change and waste disposal, but now makes strong links to the value of biodiversity in developing a green economy that provides jobs and encourages rural development (EDD 2011) . A significant aspect of the New Growth Path is the Strategic Integrated Projects, a set of 18 targeted infrastructure projects. The biodiversity sector is working with these massive infrastructure development ventures to integrate important aspects of biodiversity into their planning.
The findings of the market research process and implementation of the communications strategy were also significant in directing the biodiversity sector towards use of the concept of 'ecological infrastructure'. Ecological infrastructure is defined as 'naturally functioning ecosystems that deliver valuable services to people, such as fresh water, climate regulation, soil formation and disaster risk reduction' (SANBI 2013). The concept has gained interest from decision makers, as it aligns closely with the government's current strategy to encourage development in South Africa through built infrastructure. Investing in such 'ecological infrastructure' holds a promise for a return on investment through improved ecosystem services. Significant investments have been encouraged using the message of ecological infrastructure, particularly within the water sector. For example, the Water Research Commission has put out funding calls for multimillion Rand applied research grants into ecological infrastructure. The concept has also received attention from mainstream media and the target production sectors (e.g. a cover story in the popular industrial magazine Engineering News).
The strategy has been applied more broadly towards interactions with industry. Instead of adopting a mutually suspicious stance, the Birds and Renewable Energy Specialist Group and the wind farm industry recognised that they had a shared interest in the early-stage use of biodiversity information to site and design wind farms to minimise disruption of the turbines. Similarly, the highly influential Mining and Biodiversity Guideline (DEA, DMR, CoM & SANBI 2013) was developed through interaction with the industry-led South African Mining and Biodiversity Forum. The guideline is a practical tool with a spatial component for mainstreaming biodiversity into the mining sector, which helps to reduce business risk to the mining industry by proactively planning for biodiversity. In this way, the Mining and Biodiversity Guideline follows similar practical decision-making tools promoted by the International Council on Minerals and Mining.
A survey of the target audience, repeated after a year of implementing the strategy by distributing case studies and hosting discussions, showed an increased understanding of scientific terminology and higher awareness of biodiversity concepts, particularly those relating to ecosystem services and ecological infrastructure (ProEcoServe 2015) . This finding indicates that the strategy is contributing to meeting Aichi Biodiversity Target 1 by improving basic biodiversity CEPA.
The findings of the market research echo the results of communications research elsewhere (Futerra 2010; PIRC 2013) . The market research process and development of the 'Making the case for biodiversity' strategy provided confirmation that communication frames found to be effective in developed countries are also likely to be relevant in a developing-world context. More particularly in a developing country, clearly linking biodiversity messaging to economic growth, job creation and sustainability will better gain the attention of a policymaker audience. The process provided important insight into the target audience for South African biodiversity sector messaging, which will continue to guide both government and non-governmental organisations during their ongoing communications with important stakeholders. As implementing biodiversity objectives often involves the input of other stakeholders, an understanding of how best to frame communications to these potential partners is essential (Balmford & Cowling 2006) . Such messaging assists the biodiversity sector in resolving debates that place biodiversity in conflict with socioeconomic development (Saunders et al. 2006) .
The biodiversity sector needs to change its approach to communications from a 'doom-and-gloom' message to a positive message that includes a clear value proposition for biodiversity that will inspire action. A strong biodiversity message should include aspects of economic and emotional values that provide motivation, accompanied by practical guidelines. If the sector embarks on a unified communications strategy, it is more likely that its messages will be heard and acted upon. Combined with biodiversity CEPA, social marketing is an emerging means for directing human behaviour towards a sustainable, biodiversity-inclusive future.
